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E~12 teachers of science have been digging into the Nexs
Generation Science Standards (NGSS) (NGSS Lead States
2013) to begin creating plans and processes for translating
them for classroom instruction. As teachers learn about the
NGSS, they have asked about the general structure of the
standards document and how to read and use it. This arricle,
part of a series about different aspects of the standards, an-
swers some of the most common questions about the archi-
tecture of the NGSS, from deciphering the codes to under-
standing the boxes.

Q. What are the major components of the standards?
A, Generally speaking, there are four major compenents on
every standards page (Figure 1, p. 30}

1. A code and title that describe the content of the stan-
dard;

2. A varying number of performance expectations that
describe what students should be able to know and do
at the end of instruction;

3. A foundation box that describes in mare detail each of
the three dimensions of the performance expectation;

and

4. A connection box that includes connections to the
standard from other disciplinary core ideas at the grade
level and across grade levels and to the Common Core
State Standards (CCSS) (NGAC and CCSSO 2010) in

mathematics and English language arts and literacy.

Q. What exactly are performance expectations?

A. The standards include performance expectations that de-
scribe what students should be able to know and do at the
end of instruction. This is very different from previous na-
tional and state standards that had separate inquiry and con-

tent goals. The performance expectations combine three key
dimensions:

1. Science and engineering practices (how science is con-
ducted in the real world—such as through planning and
carrying out investigations);

2. Disciplinary core ideas (the content—for example, biol-
ogy); and

3. Crosscutting concepts (ideas—such as cause and ef-
fect—that permeate all the sciences).

Performance expectations describe what is to be assessed
at the ead of instruction and guide the development of assess-
ments. Teachers should not use the performance expecrations
as a curriculum. Instead, they should use their own profes-
sional judgment about how learning should take place in the
classroom, keeping in mind what students should be able to
do by the end of instruction, as described by the performance
expectation.

€. How does the foundation box support the
performance expectations? What de | do with this
conient?

A. The foundation box provides 2 more complere descrip-
tion of the performance expectations. It describes the sci-
ence and engineering practices, disciplinary core ideas, and
crosscutting concepts used to make up a particular set of
performance expectations. These are the “raw materials”
that teachers can use to construct learning experiences for
students.

Q. What do the colers represent?

A. The foundation box has three separate areas that are col-
or coded. The blue area represents science and engineering
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practices; the orange area is for disciplinary core ideas; and ~ Q: What Is considered “the standard”? Is it the

the green area is for crosscutting concepts. Sometimes, the  parformance expectations or does it include the bexes
text of performance expectations is color coded to indicate  below?

what part of the foundation box the text is based on. A. Different states have different legal definitions for what
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A typical standards page.
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Answaers to Teachers’ Questions About the Next Generation Science Standards

they consider a “standard.” Some states, for example, consid-
er a single performance expectation to be a standard. Ocher
states may refer to an entire set of performance expectations
{a topic) to be a standard. 5till others may consider a set of
petformance expectations and the corresponding founda-
tion box to be a standard. NSTA considers the content of the
foundation boxes to be just as important as the performance
expectations in planning curriculum, instruction, and assess-
ment, 50 we consider the “standard” to be the performance
expectations plus the material in the foundation box.

Q. Why are there two ariangements of the standards:

one by disciplinary core idea and one by topic? Which
arrangement is better for me to use?
A. Both in print and on the web, the standards are shown in
two different arrangements. One arrangement (by disciplin-
ary core idea) matches the organizational structure used by
the writers of 4 Framework for K—12 Science Education (NRC
2012), a publication from the National Academies of Science
that guided development of the NGSS. The other arrange-
ment (by topic) matches the arrangement that was used by
the educators who wrote the standards. Teachers can use ei-
ther arrangement or make their own arrangements. [n the
elementary grades (K-5), the performance expectations are
presented grade by grade. In middie school and high school,
they are presented by grade bands (6-8 and 9-12). Beyond
that, the standards do not specify any particular order or or-
ganization for their teaching.

Q. When designing instruction using a particular
performance expectation, de | have to use the exact
disciplinery core idea, practice, and crosscutting

concept that make up the performance expectation?

A, Absolutely not. The performance expectations are not
meant to prescribe what to do during instruction. Teachers
have the freedom and professional responsibility to decide
what learning experiences will be most effective in helping
students achieve the outcomes described in the performance
expectations. Furthermore, research indicates that students
will learn best if they engage in multiple practices as they
develop their understanding of core ideas and crosscutting
concepts. Each lesson should be three dimensional, meaning
that it should integrate at least one practice, core idea, and
crosscutting concept. Teachers should develop a logical se-
quence of activities during instruction that will provide stu-
dents the proper motivation to develop and use the practices,
core ideas, and crosscutting concepts they are to learn.

Q. Soeme standards have a connection to the nature of
science and o engineering, technology, and applications
of science. How do those concepts get integrated into
the standard? '

A. Just as the practices, core ideas, and crosscutting concepts

should be integrated in a way that fits them together natu-
rally, the same approach should be used for the connections
to the nature of science and to engineering, technology, and
applications of science. The writers of the standards have
identified some places where connections may work natu-
rally, but teachers should look for other opportunities as well.

NSTA is dedicated to helping all teachers of science and
school leaders better understand the important instructional
shifts in the NGSS and translate them into classroom instruc-
tion. Whether you're just beginning the process of exploring
the NGSS or are already far along the path, NSTA has a grow-
ing number of tools and resources. Your starting place is the
NGSS@NSTA Hub (wwew.nsta.org/ngss), where you will find
our newest materials, including curated resources linked to the

" standards; a new interactive e-book called Discover the NGSS;

NSTA Press books on topics such as Science for All; and videos
to show you what NG5S instruction looks like in the classroom.

Check out the official NGSS website (waww.nexigenscience.
org) that offers a detailed exploration of the NGSS architec-
ture, the Educators Evaluating the Quality of Instructional
Products {(EQuIP) Rubric, and other resources (waww.next
genscience.orglresonrees). Also see the NSTA position state-
ment on the NGSS (www.nsta.orglabout/positions/ngss.aspx).

As educator Harold Prate noted in his NSTA Reader’s
Guide to the Next Generation Science Standards: “In rather
straightforward terms, the NGSS has only two specific pur-
poses beyond its broad visien for science education, namely
(1) to describe the essential learning goals, and (2) to describe
how those goals will be assessed at each grade level or band.
The rest—instruction, instructional materials, assessments,
curriculum, professional development, and the university
preparation of teachers—is up to the science education com-
munity.” There 15 much work ahead, but science teachers
everywhere are embracing these exciting changes that are
reinvigorating science education. Wartch for future articles in
this special series on the NGSS.

Cindy Workosky (cindy_w®@nsta.org) is a communications spe-
cialist, and Ted Willard (twillard@nsta.org)} is director of NG55@
NSTA, at the National Science Teachers Association in Arling-
ton, Yirginia.
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